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1020020071047 %^ 2003/1/7 

^ ^^2) *l°}7\ 5L¥ ^^§>5L^- efl^S tifll^ 7>i^^#S. ^^4. o] 

^ ^ ^WS, 1=H^ ^# ZfzJ-g. -f-tfl ti>-§-^ttl vfl^S. ^-§-7}-^^ 

^o] 5<a^ f SV-g-^gHl^ 3.71M- 7>^ #3 ^ ^-^ofl <q*fl ^-fr ^ t^oj: 

£ 3a 
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1020020071047 <&x\: 2003/1/7 

Al^h^o] ^oi ^^]{Qas injection apparatus for semiconductor 

processing system} 

51 2^ 51 l°fl £A]^ 7 >i ^ Xl^H^i ^ i^^H^I 7>i <^-4 7>i 

51 3a^ ^<*fl tcj-s. ti}5L^ ^el Al^eflo] 7 ^ ^og yl^^o] 

51*1 tt £^^14. 

51 3b^r £ 3a ^1 £>M^ A-A'^* Sftfl cf^^ojc}. 

51 5 OH 51 9^r ifl^l ^5 ^Al^ofl uf^ 7 >i "^<g #*1<4 olf 

110,210,310,410. . .7>i -fr^ 120,220,320,420. . .nfl Ml- 

12 1-124, 22 1-224, 32 1-324, 42 1-424. . .7}^^ 
130,230,330,430. . .5^ 140,240,340,440. . .^I^Je] 
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1020020071047 2003/1/7 

180,280. . 31 *H 182,282...^^ 
183. . 182a, 183a... * 

184,284... 3] #3 186,286. . .^Z^f 

188 , 288 . . . ^^<g ^ 350 ,450 ... *1 ^*fl 

560. . « 0 V ^£) 91^] 

^Ml*l ^] 

^tH^ tfl^-ofl 7 )^-9] ^fl a>-S-7>>il- ^cj^cll Aj-g-S)^ ^ 

<17> als^fl ^7>q- 3§^- q^#el]ol ^(fiat display panel) ^ ifltr 

W ti>Hx|l ^ A]^ol AV-g-^JL ojcf. o^tfl, ^71^ZKCVD; 

Chemical Vapor Deposition)^ 7]^ -tfofl ^ #^-*>7l ^ a1^eao_^ 

A i #2}-Sn} 5r^-7l^-#Sj-(PECVD; Plasma Enhanced CVD) JL^Sl-eJ-^V S}- 

«)-7l^#Sj-( HD p_ C YD; High Density Plasma CVD) ^i^l Aj-g-s] jt. o|onj, 

7l^^aKPVD; Physical Vapor Deposition)^ ^«fl 7}$: #°fl ^^-^71 
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1020020071047 #^ Qt,}: 2003/1/7 

<i8> o]e^V ti_V£^l ^3 *1^*£- ^51*11 *Je| ^^2] afe)- o]o\) qafr 

7B^J1 ^cf. «KE*ll ^el Al^Eflo] 7 fl« s Hi oio]^ 7 H> €- 

^ ^-§r^ ^ tfl^i^- ^-g-*}^ ?Mrf. ^ ; 7)^9] 200mm 

^oj^ollA-l 300mm 3l°lsl5.Sl tfl^sHl 14=. ^o]^ ^ 

^ 7># n^S\o]^ t}^ SL^7]^o) £]j7 ^cf. oil- ^M^, ^7} ^e) 

Al^eflc^ 7]-^ ^-n aV^-^H vflJfjiL ti>-§- 7 ]-^7> til-g-^ vfl^ 

<i9> ^ ^ 7}^ £«1H oic^A^ ^-^M jfl*H 

<20> zl n]^- s.^ US 5, 522, 93 71^1 « ^^ y j-^o. s 4^0) e fl 

ti ill 1 * i«-*Kr 7}^ ^ 7flAlE]^ ojuf. ^ efl^ofl ^ 

*1^> ^ efl^^l 7>i ^ofl f^a, 

dl JluH^ ^ ^^l cf^^ a}^ ^ vfl <3#^ ^-g-ofl 51 

n 71^-^0.^51 o)£- #^^7> « 0 ^ll5l^ £-*)l^ol o|cf. 

<2i> cf^. oflS>H, *1^ -Hf-^ US 6, 432, 8313: <^ ^*H = 7}^ ^ ^]7\ 7fl 

^l^M 5^. 7>i ^ol ^ofl olc^A-1, 4^lHi£l 7>^^1 A>^^| = ^1 

Bfl^oflA^ -^tb 7>i <y-^ wfl## (baffles) 4 *l-(holes)^ *-*H °l-f- 

^^irf. S cfs. c^l^, nl^- US 6,415, 736S^l£ a>^s)1= tg^o] 7 >i ^ # 

*)7} 7]\*)S)°] $X^. ^7HlA^, wfl^ #eflolEo]l u>^5l^ 3.71S. 
^-0.^.^1 A^^c tifl^ollA-1^ 7^ ^5L# ^ Ol^S. 5L|c>| ol Cf. JjL 
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1020020071047 ^^ Qz}: 2003/1/7 

nfl-f o^tf. ZL^Jl, A>^]^= tg^S) 7 r ^ ^ 3§^^- f^p} tiV-g-71 

(parallel plate plasma reactor)^] 1 ?]- ^ttQ ^ H-^llH-g- ^|^«M1^ 

3r.tr, ECRCElectron Cyclotron Resonance) f-er^r ^-g-^Hl &<H A i, 
^-w-ofl id^s^ a>^^1^^ p>ol3S.^]ol w.^ ^^(propagation)* «o v *fl W . *rZM , 

ZL &UL^, £ lofl^ ZL ^^7> £Al£]ol olcf. 

£ 1*11 7>i ^ ^*l(10)ir ^ oloo] f zl xJi\*-o\}^ a>-§- 

7 r ^7 r -f^r^r ^(UH *§*$5\o] olji, ZL ^^Tgofl^ ^^(14)4 <2-f-£ -fr 
<^(gas inlet, 12)7> ^ ) zl tfl^ofl^ ^^(14)^ <£-f-£)o| tiV-g-^w] 

(16)^ 7>i ^1(10)^ ifl^^- ^Sr ^^o.S Hfl^ls]^ oinf. 

^H], ^Mtr «r2f ^ 7>>i ^ #*1(10H 9X°1*\, ^^(12)51^ 

7>^^^(14)^ z| ^#(16)3. olc>|^^ 7}-^ ^S.(gas path)7 r ^^H, <>1 a] 

7}^ 2jol^ cf^ ^#(16)^11 &<>H ^ q-s^ slcf. ojsf ^ 7}^ ^5. 

3 *r°lTr t^7l-isf 7>^^fl^(14) sl*r 7j-^>( pre ssure dropH] 

-f-^: 7\±. ^-^(flow rate)£) ^-^^^ ^Hfl*l-7fl ^cf. 

5E. 2^ 5L H £A]^ 7 >i ^ 3" i^lM^ 7 r ^ tJ-^^j. 7 r 
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1020020071047 #^ 2003/1/7 

<26> nejal, S. 2^ ^2flS^ aV-g-^tH ^ #3 10 mTorr *HM 0 2 7}if 100 

SCCM( Standard Cubic Centimeters per Minute)^ -R-*g=o_3. o.<yx|^-g- ^ 7}i ^4 
-H-^ °1 nfl, ^ 7>i^^^ lx4mm£] A>z]-^ 7> 

*laL, ic#^r 0.5mm 31 ^^sf 2mm5l ^ojf 7>*H , 7>^fl^^) 241mmS ii^5L) 

< 27 > £ 2 ^ neflSf iL^, 7}i <y-^£ 7>i -f}-oj^«-Ei ^^41=-, ^ 7>i ^s. 

21 ^o] 7 > £*r^ ^«H7fl ojofl ttJ-B} 7 >i 7># 7>^ ^1 ^ *M ir, 

7].^ o^o. ^ ^ 7>i -^-^ofl Hj^l] Cfl^ 4«fl ^S. 

^ ^Cf. ^-ol ^eflo] ^ t^J-cq 7}^ ^*HH^, 7>i -fr^S 

^fHi 7>i^^* Z}- ^#^1 Olo^j^ 7 >i ^S.^ ^o)S] ^o^] 7l<?l*H ( A 

<28> 7 }i ^ ^Tflfe 7l3£ ^<U^6\] 3. ^ ^ > 7 }.^ 

37l7> 7^^ ZL?lJL 7>i ^^o] 3}-0>^^ 7 >i -g-«lH XI 

*^^£r 3* ^WtII ^t}^ <£3^ ojcf. tr^, ##tr ^o] 

*\ 7>i ^A^Tfl Sj^, ^ 7>i *fl^ 7>^1 
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1020020071047 #^ <£z\: 2003/1/7 

<29> 4^1, ^€-^1 *flol3SjSl S7l7> tfl^S|-£]c>| ^ ( ^Bflo] ^ 

9X°-^, °1tt ^£*H S^JE* «V£*fl 4i7>o| =^o}4 ^ 

-§-8- m^?L^7\} ^Cf. 

<30> M- igx$ o. ^ 7l5 q. ^-o. ^efl 7 l^cq «fl^«V7l iflS}oJ ^AsL, ZL 

<3i> zl^zl, cf^- PECVD, HDP-CVD * p>zlv11e^. A|Ad - 

^<£tb #ff-3 ^ Al^^ofl ^.g-^ - 7 >i ^l^H^l °X 

3) x\xL\ Al^efl^ 5fl -g-^ ^ 5-1^ 7]-^ ^ ^11- afl^SHrCfl oicf. 

<33> >S-7l^r 4Z-3j.fr ^^>7l 

<34> ti>j£*lj ^ Al^Bflo^ «V-§-^ vfl«-5L a]-§-7>^# ^<y§>7l 7>>i ^ 

^1 5^1, 
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1020020071047 %^ 2003/1/7 

<36> # 7 ] tiV-g-^ttl^ aJ.fi. -fr^I ^ 

<37> # 7 1, «V-g-^tH^1 *^ #7l ol^lEi A>o]ol] P>^£]ol # 7 1, 7>i -ff 0 ^* -^^ 

<38> # 7 1, nfl^^^ # 7 ] 7>i -S-O^^L^ ^o) Z^}^ ol^^ 7> 

^ ^sLl^ ^o]7]- 2.^ ^<U*}5m efl^s. Wfl<l^ 7>^^^#S ^ 5L] <H , # 

7] Z^^g- ^ # 7 ] ^^tH ^5}^ ^-§-7>i^| -fi-^o] ^-fij^} 

<39> <*l7HH, # 7 ] ^ iSfl^sl 7^^^l; ^ efl ^ 7>^*fl *>#ifl 31 € 

3*1, 3 #3 ^ll^l 7}^:^^^ #71 7>i ^S-^Ei <#&r<L£_ 

Zjo)^. 7 >^1 ^7fl£l 7>^S. <8#S)al, ^ ^ E-fllSSl 7>i*fl ^#^1 

Z}-ZH #71 i^o] W>^^>C1-. 

<40> # 7 ) ^^»1^ ^ tfl^^^ ^Ol ^#£)J1, #71 Sl^fe #71 ^ ^^-^1 # 

<41> #7] 7>>i^^S.^ #7l <?1^E^ #7l ti>-S-^Wl^ t«Sl igofl ^ 

^ 5°lt 7>^1 ZL^W. <§#o.s <§#€ ^ 
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1020020071047 %:^ ^7}: 2003/1/7 

<42> ^7] 7>>i*H«£: #7] tiV-§-^^^ vfl^ofl ^ So]!- 7 >^1 zz.-f-.a_ 

<45> Aj- 7 j ^1 ^Aloflofl ojo^, ^T-7] 7>i^^-i-^ #7l 9j E-] °] ^^HjL^H o>^ 

<46> M. ^tgo} ^ 2 >^oflofl S^ig, ^"71 -y^Ei^r 7>*H , ^7} «>-§- 

^*H3 ^3 ^<Hl ^ 

<48> ^7) Z\]2 ^ *fl3 -M^HH &°H, ^"71 7^^^^-g: -#7l 9j^]E^ C,>2fl^«-^oH 

<49> ZLElJL, 7}^z ^*)±t ^7) ^°\] -g^SM #7] «V-g-^tH^ 

<so> o]^. ^6\] 7 >i -e-<y^^Ei tH^°] °H*1tt 7}-^ 
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1020020071047 H*}: 2003/1/7 

i^lH ^fl-§-€ ^ 7>i ^ ^11- ^ oicf. 

<si> o]^ ( -a- ^sj-igAi ^. ^-x$6\] nj-s ^ 7>i 

<52> S. 3a^r ^- ^r£^l ^ Al^^ 7 >^ #*1<£| 7l£-3°J 

<53> £ 3a^- 5. 3b# M 4^- 7>i ir , til- 

-§-7>i7> ^Js^ ^S^I 7>i -ft-^Cgas inlet, 110)$h a>-§-^ *V-§-7}->i«- 
^r°J*Rr i=K^ ^#(130)4, #7] 7>i -H-°g^(110)S.^Ei ^-7) ^#(130) z| 

a J^7^# ^<sKr nl]q^H.(120)# ^tiltVcf. HZlJL, ^-7} *flM#JEL(120)^ 
7>i -R-°J^(110)S-?-£l t^s] ^(130) z|z]-^l ol^^i^ 7 }+ |ifo] ^o] 7 > 2. 
^ %-<£*}5m oil- ^*fl, ^7l nflu)^(i20)^ efl^S. tifl^)^ 7>i 

*fl«(121, 122, 123, 124)* ^lt^. 
<54> Aj- 7 | o.oj^( 110 )^ til-g-^^o^ ta-j- #7l 

(130)£- *h§-^^ «^ ^^ofl ^x]5\±r ^ oJ^CUOH 

^. ^7l nfli^#^(120)^ 7>i^^#(l21, 122, 123, 124)£r <?1*)b|(140)^ #-§-^tH^ 
^ozfo) ^ojofl ^^^cf. ^I^JLS, 7>i^fl^-i-(121, 122, 123, 124)£r 9j^tH(140) 
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a 0 >71 4^o] ^^(130)^- eflU^ 7>i^^#(124) °^if-sL^ *Y 

^^2) tfl^JLS. <y^(140)«- ^§-*M *g^^. ^, ^7) ii#(130) 

^ ^ } <% 7 >^^^(124)^1 ^^5]J1, H #^ «J-g-^w1 ^A^f 

# 1*5^ &t}. ZL^JL, ^-71 t^S] ^(130) Zj-Zj-o} 01^(140)3] 

#7l 7>i^^l-(121 ( 122, 123, 124)^ w>5^ ^-o] J^o] afl^S]^ 

, a}^*}^ S.*}& 47fl^ «fl*]€ ^ 91^. 3]f <?] m efl 

iSofl Wfl^l^ *fll 7>i^^(121)^r 7>^ -fr<^(110)^fEi Q^tLS. i^I^H , 
¥ 7fl2] (branch)^ ^ ^^«J-^o.s *tf2 efllH] «fl*m 

*ll2 7>^^^(l22)^r *1U 7}^H^(121)^ <##¥ cfA] <£^o_ s ^el-^^ 

, £2**! -T- 7fls] 7>x]^ zj-zj- ^^« 0 V^ S ^-<Htb zjols. <g^nf. *|)3 efl^o)] H fl^ 
^ a|]3 7}i*fl^(123)£- ^12 7>i^W(122)S] z}-zj-o_^JfEi 5£ cfA] <#lso. s ^ 

^H, ¥ 7fl^ 7>*lfe zj-z)- ^^o.^. ^ols o§^rf. efl 

1°J *1H afl^l^ *I14 7>^U ^(124)51 4\s* -g-^tV ^°-3. vW&t±. =L^JL, 

^■7) *fl4 7>i^^(124) ^-^l ^-71*1 i^t(130H afl^^cf. 

^ a>sf 7>^^^1;(121 ( 122, 123, 124)S] efl^^ ^7> 4<?} t#l-(130) 

2] ^ 24 7 fl, ^ 167fl7> sM, eflf^ ^7> n°l ^-f <^ ^(130)^ ^ 2^7} £ 
t}. o]<2f ^-o] JllfS yfl^l^ 7>i*fl^=-(121, 122, 123, 124)5. ^ 7}^ 

^(110)S.^-B\ in.#(130) °H*l^r 7 >i zjoj 7 }- SL^- 

A) €4. 
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efl^sl 7>i^fl^S] o^^o)!^ a inf a2, ^2 7>i^^# zj-z^ ^^^1^ 

bl°lH b4*}*l, aj)3 zfl^ 7>^^fl^S zfzJ-<£] ^^^1^ clolH c8^1^ ^JM- 

n^JH, £ 4^ nefl^, £ 2^1 zLsfljz^ al^S- <jq*fl 0)9). ^ 

?d, ^ #-§-^ ^ ^ 10 mTorr «HM 0 2 100 SCCM^l ^fAS ^^)^ 

-g- 7>i ^<g #*H>Hsl 7 ].^ ^a>*v 

^ojcf. z}- 7}-^^ lx4mm^ ^\A^ 7Hol, ii#^r 0.5mm£) z]^4 

2mm^ 7>^H, z]- Efl^o) 7 j.^^^s.o] ^l^^. ^ 2 82mm, 268mm, 255mm, 241mm 

5L 42] ZlEflSl- iL^, 7\^9\ 7\^n^2\ ^ ^A^] 91^ ^ A*}3. 

91^ 7}^ -fr^^L^ 7}+ TtSL^r U\-A ^^JL 7>i ^>^l7fl 7>i 

°^}£S ^ 7>i Z^o^o] ^^^Tfl o]^^^] ^Cf. A VIM 

<HH°] 7}+ o^o. s - ^cf. o|ofl tq-ef , cf^o) ^ # ^ tH 

vfl^-s 7>>i 2.^ ^f-a- <& ^ W>2f ^oi ( -a-<a 

^« ^fl 7>iS] -a-^ol ioo SCCM<y Zj-fofli^ 167fl^| z]-^ -f-sfl «>-§- 

^fl^S. ^5]^ 7 >i -B-^ 100/16, ^ 6.25 SCCM^l ^cf. 
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1020020071047 #^ 2003/1/7 

<60> =L^\JL, $HH 7}+ -fh^-I- -f-Sfl -fi-<ys)ir 7}£l -B-^ 100 SCCM-^S , til-g-^til 

oj-^^ 10 mTorrS . 7}^^c}. o]^ HDP-CVD Al^Eflofl oxo]*] £tm<£ ^ojcf. 

4= 7 >i ^-§-^2] 3.7)$\- 7}+ ^ -fi-ifHl ^q^fl ^j^hg- ^ 

<62> ol^A^, £5^1 JE 91- £ ighgofl D}^ 7 >i ^ ^1 ^ 

<63> £ 50)^ 7HU ^Al^ofl n}^ 7}^ ^17> £A]^c>| olcf. £ 5 o\) 

<64> #4^P> Al^efl^ > ^ ^w.ofl #5^4 ^ ^-Tj-o] nf^^ tiV-§-^ ( 180)» 

^til*lcf. tiV-f-^aK 180)^ ifl^Hr ^l^Efls. -fr^sH, ^11- ^*fl al-g-^tH (180)^1 w> 
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^^(181)^m ^^S(*l:£Al)ofl <£?is\^ ^(188)7> Shg-^ 

(180)31 Sj-Mfe oflsM ^o]s)(w)# ^1^1^ ^^^(184)o] n>^£j^, 

Hi (180)51 -SHMIfe ^-§-^^(180) ifl-?-3. ^<a€ «V-§-7>>il- ol^-^>ol ^e^p]-* 
^ *1 A §eJ-2.*> ii(186)7> n>^^4. *>3g ; u>zit|lE^ AlAfljo] ^o.^l 

fe, ^"71 #51-^4 4^(186)^- u>ntilE^ ^oj- tfl*f|^ ^ $14. 

<65> M. M^o} ^AH6|) tC^ 7].^ ^oj ^-g-^ (180)3} ^^^(182)# 

^r-S-^M ^I^tt 7>>i -ff<aT t ( 110)4, #^(182)3 ^^ofl JM^Sr 3 ^#<S] 

01^EK140)« ^tiltl-4. ^7l 9j^]BKl40)^m 4^3} 31^5. Wfl<I€ 7>^fl^l;(121, 

122, 123, 124)S ol^oj^l ^^#^(120)4 t\^9\ 2t#(130)°l c>^€^. #7l 7>>i^ 
«(121, 122, 123, 124)^ (140)3} ^oflAj Slr^-flS. 7>^a-1 efl^ 

oflA-1 wHI^tf. #7} 7>i ^l*V ^4 -l ^ 

<66> ZLSlJL, ^ofl 4€- 7>i ^ 3} ^^^(MO)^, «>4 

^tH (180)31 ^^(182) ^(182a) ifl-M ^€4. ^H^H , 

^-8-^^(180) tfl^-S. ^-^-ol #el-^> 4^(186)5.-^ %l]olsl(W)^o, 

S. *J=*Hr ^i-g- #§ii# U-«fl*H &*rt}. 
<67> .£ 6°Hfe ^3} ^2 ^aHHI 14-E- 7>^ ^17> SAlsjol oicf. £ 6<H1 

^12 *MHl^b 3E. 3a°fl 7>i ^ 9j^]Bl7> ^^cl 

#^^> ^el ^l^^oii 3.g-<g ofloitf. 
<68> ^ ^^31 *fl2 ^AHHl nj-s 7].^ -og ^l^. j ^-§-^131(180)31 133 )-§- % 

£*14fe 7}+ ^^-(210)4. ^^(183)31 Ui\^o\] «-3Vs) fe ^tfsj 
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^(240)* ^Hltbth ^7} £1(240) oflfe ^Hr^ tifl^^ 7>i^^s.(22l, 222, 

223, 224)5. ©I-lo^ v^^IL(22Q)$\ ^#(230)°l p}^t}. #7] o] 3^(240) 

^ S.*\& £0) a>-§-^^(l80)^ ^(183) ifliM ^(183a) tfl-f-ofl ^-^^ 

<69> # 7 ] 7>i^fl^-i-(221, 222, 223, 224)£- ^Ei (240)2} S^^l ±^ 7}^\ 

ZL-f-:* ^o_5 7>i^^l:(221, 222, 223, 224)£r ^E^ 

(240)^1 5>1^^^1 o>Hfl^Al $]^SLS. 7}t£*\ ^ e^S^-Ei 75}$) t)}*£3. tifll^tf. 
7>^5fl^#(221, 222, 223, 224)^ "£1 tifll £ 3a°\) wfl^ ^2:^- 

<70> t^o] ^#(230)^ ^*>fl ^ms>) 7>i*fl^l-(224) zj-zj-ia] o^h.^«.^ a]--§-^^ 

(180)3 xfl^-^S ^l^]Ei(240)# ^-f-^H ^£4. ^-ElJl, ^71 2^#(230) 
$1 ^(240)3 vfl^S<*H €^«o v ^ ^ ^#3^5 tifl<l^rf. 
<7i> £. 70^ X|3 |^o| oj-s 7>i ^ ^17> £A]s]o^ oicf. s. yofl 

^3 *)aH^ £ 3a o\] SL^l^ 7}^ ^14^7} ^^s] 

<72> M. *)] 3 ^Aloflofl 4a 7^ ^1^, tiV-g-^tH( 280)^1 ^-^(282) tfl 

^a>^i ^-fofl ^^.^ ^ ^ t$#si\ °mB\(34om 

t\. 7}^ -^-<y^(3io)^ «>-§-^tH(280)^ ^-^-^(282)* ^^^cf. <#7] <Q*\ 

Ei(340Hl^r ^r^S] efllS tifl<gs} 7>^fl ^(321, 322, 323, 324)5. ^-f-^*! nflu)^- 
= (320)s)- ^#(330)°1 n>^t}. ^-71 <?]^El(340)^ «hg-^tH (280)3 <tf^-t*j 

(282)3 ^a>^1 ifl^ofl ^SJ-s}^, X|^l^(350)^l 3*fl *l*l^fl(350)^r M- 
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A}(352H #-^(282H ZL^ ^^1^4. tb^, %2i^-S. 286^ 

<73> a o v 7 ] 7>>i^^-i-(321 ) 322, 323, 324)^ Q^tf (340)^1 ^^l A^. 

zi^-ti. ^^"0.5. ^^^cf. 7>i^fl^l-(321, 322, 323, 324)^: ^#3] Sid) El (340) 

. 7>i^^#(321, 322, 323, 324)^ ^13^ Hfl*! ^S^r £ 3a<*\] £*1€ ^^^4 

< 74 > ^#(330)^ 2)*}^ efl'tsl 7>^^fl^l-(324) «y=cfw.^w.^ 

^-§-^^(280)^ tfl«-^o.s. (340)1- ^-§-*H ^^^^f. ^s]^l, ^-7} 4^ ^ 

#(330) ^^1 El (340)^ ifl^bfl ^ y o v ^* tifl<g^t}. 

<75> £ 8^1^ *fl4 ^HH 4€ 7}^ ^ $-x\7} ^nf. £ 8^1 

<76> ^ ^ 4 ^aHH 14^. y}^ ^]^ ) a>-g-^^ (280)^1 ^^(282)* 

^f-*H 7>i -fi-<^(410)Sh tiV-g-^tt1(280)^ ^^(282)^ ^A>^ vfligofl 

TgSJ- ^^51^ ^ ol^]Ei(440)» ^l^th #7} ^l^Bj(440)fe i~W-(452)°ll 

3*fl #Jf«(282H ul^ ^^1^-^(450)^1 *l*mtf. ^LElJl, ^Al^ofl 

uflqs.^(420)l- ^<5Rr 4^ efl^S] 7>^^^-i-(421, 422, 423, 424)£r 
(440)^ <q^o] oj-qej- av-g-^i^(280)^ #-^(282)£) ^ofl ^ a°lt 7> 

^1 3.^* ^^S. ^^^4. 7>^^fl^-i-(421, 422, 423, 424)^ ^-^^0] yfl<g 
^13 ^Al^oflA^ ^^cK ol 
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(dielectric liner)S. c]^^^ ^ 014. o}$\. o] a]E| (440)^ a^tr^l 

< 77 > t^o} ^#(430)£r ^SHfl eflt^ 7>^*fl^#(424) z^S] <##^1 tfl-§-*Hr °J 

3^(440) 21^21 ^^lS-^-Ei *];-§- ^(280)21 ^Jf-^o.S. o] 41 E-] (440)1- 

<*l ^jI, ^-7] cf^o^ i-&(430) zj-zj-sl #^ ol^iEK 440)21 ifl^ofl ^ 

<78> S_ Q6\]^ 2. i^o} ^5 AJXHH 4^ 7>i ^ ^]7> JE^S}^ olrf. 

<79> £ 9# ^15 ^Al^ofl O]-^ 7 }i ^ ^l^r, £ 7°fl 

^tr 7>i -^^^(310)^ 01^(340)1- ^til^Vcf. ZLElJl, ^ ^ 

Aj-o} o]^E|(340)^fe ^ efl'i^ 7>^^^1;(321 I 322, 323, 324)5. ^€ 
(320)^1- t#(330)°l ^£4. on-^i tfl# ^MRV ^13 ^^HHl^^l- ^ 

<so> HElZL, ^21 ^)15 ^AHHl tr^g. 7}^ ^ ^1^ al-g-^tH (280)^1 

ii^H #-§-^«] (280)2] f^^ojg. til-g-71-^1- ^<$f>}±t ^n^. shower head 

type)2l ^^^(SGO)!- e-1 ^-til^-cl-. Q*. ^ofl ti>-S-^tfl (280)21 aV^wj- 

%t2l 7>>i ^-tiflsi ^0^0} ^ ^ oicl-. 

<81> ^-3^ A>^*|lc yJ-.Alo} O]^El(560)^ ^21 ^5 ^AHl ^n> o}^ e). 1 

X]4 ^1^£ ^ 7 >€ <r SZ^r. 
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7>^^cf^ ^-i- o}^ ^o]cf. ^, ^ofl trHg. ^ ti>£^ a] 

tfl-g-^tt^ ^ £17) ^ofl tc|-e}- tH^}7fl ^3<H ^V-§-€ <r 5U^. 

II ^Jf£ ^^li^H ^*)H 3*fl^°> 

<84> 7]-^ ^-og^y.^ nflq^^l- 7^ ^ o^j ^ 7 >i 7j 

<85> «H-*fl«lSl EL7)Q 7}^ ^ ^ ^o)} *H*hg- ^ ^rj7 a_V-§-7^^ 

<86> ^1^, t^ofl 4^ 7}^ ^ ti}-g-^Wi^ ^ ^3V£l7m 

o)v_o) «<H)*}*1 PECVD, HDP-CVD ^ i^E^ a^ea ^ cf<£ 
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^*fl, l=K^ ±$ °}*L±r 7}^ *>°H ^ «^ 7 > 
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1] 

<H1 &<>H, 

#7l tiV-g-^tt]^ ^3}- # 7 1 ^l^jEi A}o}6\] U>^£)0^ #7] 7]-^ -^^^1" ^-*fl -fi- 

#71 liltE^ #7l 7}i -froj^-JfE] cf-^ ^ Zl-Z^l olcH^]^ 7 > 

^ ^ °] 7> s.^ ^-<a^>£^- ^sl gflt^. «fl<I£ 7^^^1-s. ^#sH, 

€ 3# ^8 £.5. *}^r ti>£^l 7}^ ^ #*1. 

[^T 1 * 2] 

*11 1*<H1 

#71 ^ efl^sl 7>i^^s. - ^ ell^o} 7>^^H^1-B- ^>#^ efl^sl 7}^fl 
v^cq o^^^u.^ ^o.^. ^ o1# 7> ^ ¥ 7fl ^ 7Ws _ tg#£H, s|# 

^ 3l»t<2} 7]-^^^^ #71 7>i -H-^^ ^5.^ <#^CL^ -^<H^ ^ol^- 

7|-^1 ^7flSl 7HS ^#SlJl ( 2)*}^ 31 1^ 7>^>fl'd#Sl ojrcl-a. z^ofl # 7 1 

ic#°l 33* f^o^ ^ tivs^i ^li^^l 7>>i #*1. 
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3] 

^ 7>i 
4] 

A I'M 5a°H, 

^ 1^1 &*\*\, 

^7} 7}^^-£: #7} *N vfl^^ ^ 7}?± =L^-M. *§^<L 

S. Si-g- ^ SL3. t}^ ti>£^l ^S] Al^Eflo] 7 ^ ^ol ^ 
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7>i . 

[^t^ 8] 

s*n Ai^Efl^ 7]-^ ^ 

[^T 1 * 9] 

*ll 1%H1 5A*H. 

10] 

111 
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12] 

13] 

[^%> 14] 

*)1 12*J- iE^ *H 13%H1 5a<>H t 

*1 ^ SllS IHJ ^ tiV£^ Al^eflc) 7 ^ ^oj ^ 

15] 
^ 13%H1 

-i- ^^.s ^ ^el *)^$] 7>i 

16] 

211 l^Hl 5^-1, 
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21 7}^ ft*} . 

[3^8- 17] 

El Al^eflo^ 7>i ^ ^1. 
[^^*J- 18] 

^7] 7>i ^ ^lfe l-el-Sn> ^E) Al^Efl p^tilE^ ^E^ Ali^ofl 

^fl-g-si^ ^h^sl &sm] ^2i Ai^^jsi 71-^ ^ #*i. 
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